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Topic Relevance by Timeline 
Summary 
● The Food and Drug Administration (FDA)’s primary objective is to ensure safety. Investi-
gational New Drugs (INDs) are focused mainly on safety, and therefore, if applicable, 
preclinical toxicology, manufacturing, and pharmacology data are very important. 
● Take advantage of the FDA’s accelerated programs, where applicable, to expedite 
commercialization. 
● Engage with the FDA early on to guide your development program and develop relation-
ships with the FDA. 
● Consider global opportunities and plan ahead to meet relevant health authority regulations. 
● Academic institutions can offer guidance and regulatory support to faculty investigators. 
Introduction 
Congress passed the Pure Food and Drugs Act more than a century ago, and this regulatory frame-
work eventually became the Food and Drug Administration (FDA). Since the FDA was founded, 
there have been many medical and scientific advancements that have changed our understanding 
and treatment of numerous medical conditions. This chapter aims to explain the organizational 
structure of the FDA, discuss the components of an IND, and summarize specific resources avail-
able to a small business.  
 
Obtaining a “may proceed” decision from the FDA to conduct clinical trials is a milestone of 
particular importance for novel compound pharmaceuticals and biologics. The great risks, 
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expenses, and prolonged time to bring lead drug candidates to market have pushed the market and 
regulations to place increasingly greater emphasis and importance on demonstrating solid 
preclinical development before considering clinical trials. Obtaining IND authorization allows the 
investigational product and its sponsor (company or organization) to become a significantly more 
valuable asset that can attract investment, partnership, licensing, and acquisition opportunities. 
 
Becoming well acquainted early on with the intricacies of the IND application and the resources 
available boosts the chances for authorization by building a compelling application in a time- and 
cost-efficient manner. 
Abbreviations 
BLA: Biologics License Applications 
CBER: Center for Biologics Evaluation and Research 
CDER: Center for Drug Evaluation and Research 
CDRH: Center for Devices and Radiological Health 
CFDA: China Food and Drug Administration 
CFR: Code of Federal Regulations 
CISC: Conflict of Interest Standing Committee 
CMC: Chemistry, Manufacturing, and Control 
CTP: Center for Tobacco Products 
DoE: Department of Energy 
DoEd: Department of Education 
DoD: Department of Defense 
DMF: Drug Master File 
eCTD: Electronic Common Technical Document 
FDA: U.S. Food and Drug Administration 
GMP: Good Manufacturing Practice 
GO: Office of Global Regulatory Operations and Policy 
HF: Hedge Fund 
HRAC: Human Research Advisory Committee 
IND: Investigational New Drug Application 
IRB: Institutional Review Board 
NCE: New Chemical Entity 
NDA: New Drug Application 
NME: New Molecular Entity 
NIH: National Institutes of Health 
NSF: National Science Foundation 
ORA: Office of Regulatory Affairs 
OTAC: Office of Translational Alliances and Coordination 
PE: Private Equity 
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PI: Principal Investigator 
SBIR: Small Business Innovation Research 
STTR: Small Business Technology Transfer 
VC: Venture Capital  
When Is an IND Needed? 
Clinical research requires an IND to ensure that patients are not harmed by a new drug. Any drug, 
biological product, or device that has not been previously authorized for marketing in the U.S. 
cannot be used for the purposes of clinical investigation or clinical treatment, even if there are no 
approved therapies available (Center for Drug Evaluation and Research, “Investigational New 
Drug (IND) Application”). The FDA defines a drug as any compound or biologic that “affects the 
structure or function of the body, without regard to whether the compound is intended to influence 
a disease process” (Center for Drug Evaluation and Research, “Investigational New Drug Appli-
cations (INDs) - Determining Whether Human Research Studies Can Be Conducted Without an 
IND”). Defined as such, an IND is required if any drug or drug-containing combination product 
where the drug is the primary mode of action does not meet the requirements listed in 21 CFR 
312.2 and summarized in Table 1 (Center for Drug Evaluation and Research, “Investigational New 
Drug (IND) Application”). For any questions regarding IND exemption, the institution’s IRB or 
regulatory guidance office and/or the FDA should be contacted for guidance.  
 
Table 1. FDA Criteria for IND Exemption 
 (if any of these are not met, an IND is required).  
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Working with the FDA  
The FDA is a federal agency of the United States Department of Health and Human Services. It 
protects and promotes public health by regulating food, cosmetics, drugs, and devices. The FDA 
is the oldest consumer protection agency in the United States, originating in the U.S. patent office 
in 1848, and later transferred to the Department of Agriculture in 1862. The modern function of 
the agency was codified in the 1906 Pure Food and Drugs Act, a law that prohibited the commerce 
of adulterated and misbranded foods and drugs (Hamburg). The FDA’s authority has evolved over 
time with pharmacology advancements, toxicology advancements, and marketplace transfor-
mations (see Figure 1) (Junod) (see the chapter “FDA Device Regulation: 510(k), PMA”). 
 
Directorates of the FDA 
The FDA consists of four directorates:  
 
1. Office of Operations: Provides the agency with services such as information technology, 
financial management, library services, freedom of information queries, FDA history, and 
facilities. 
2. Office of Medical Products and Tobacco: Specializes in the regulation of drugs, biologics, 
medical devices, and tobacco products. The Center for Drug Evaluation and Research (CDER), 
the Center for Biologics Evaluation and Research (CBER), the Center for Devices and 
Radiological Health (CDRH), and the Center for Tobacco Products (CTP) are considered under 
this office. The office also oversees the FDA’s Office of Special Medical Programs (OSMP). The 
OSMP is made up of cross-center offices, which are the Office of Combination Products, the 
Office of Good Clinical Practice, the Office of Orphan Products Development, and the Office of 
Pediatric Therapeutics (Office of the Commissioner, “Office of Special Medical Programs”). The 
CDER, CBER, and CDRH are the three main offices with which an academic entrepreneur might 
communicate. 
CDER: Evaluates the risks and benefits of prescription, generic, and over-the-counter (OTC) drug 
products to ensure they are safe and effective products (Center for Drug Evaluation and Research, 
“How Drugs Are Developed and Approved”). No drug is absolutely safe, and there is always the 
risk of an adverse reaction. The CDER approves a proposed drug when its benefits outweigh the 
risks associated; in addition, the FDA requires that the labeling outlines the risks and benefits 
reported. The CDER is the largest center of the FDA (Meadows). 
CBER: Regulates biological and related products such as blood, vaccines, allergenics, tissues, and 
cellular and gene therapies. The CBER has the same mission of protecting patient health, however, 
it is a separate division because biologics are derived from living sources and many are often 
manufactured using cutting-edge biomedical research. Commercializing biologics requires its own 
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FDA process called Biologics License Application (BLA) (Center for Biologics Evaluation and 
Research). 
CDRH: Facilitates medical device innovation by regulating the safety of medical devices and 
radiation-emitting products (Office of the Commissioner, “Intercenter Agreement Between CDER 
and CDRH”). 
3. Office of Foods and Veterinary Medicine: Ensures the safety of foods for humans (including 
dietary supplements such as vitamins), by ensuring food labels contain reliable information that 
consumers can use, and setting a science-based standard to prevent foodborne illnesses. 
4. Office of Global Regulatory Operations and Policy (GO): This office consists of the Office of 
Regulatory Affairs (ORA) and the Office of International Programs. The ORA helps support the 
FDA with rapid modernization and globalization of the FDA’s regulated products and new legis-
lative authorities provided by Congress. The ORA advises and assists key officials on compliance-
related topics that have an impact on policy development and execution. The ORA also coordinates 
and evaluates the FDA’s overall compliance efforts. The deputy commissioner of the GO provides 
oversight and directs the FDA’s policies on domestic and international product quality and safety. 
This office is also responsible for the FDA’s globalization initiatives. It directs global collaboration 
and global data sharing, development, and harmonization of standards. The functional statements 
for the ORA and the GO can be found in the FDA’s “Staff Manual Guides” (Office of the 
Commissioner, “Staff Manual Guide Table of Contents”). 
 
Figure 1. Organizational Structure of the FDA. 
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FDA Expedited Development Programs 
The FDA has four primary expedited development and review programs for drugs—Fast Track, 
Accelerated Approval, Breakthrough Therapy, and Priority Review—intended to accelerate the 
market launch of drugs addressing unmet needs (Center for Drug Evaluation and Research, 
“Expedited Programs for Serious Conditions––Drugs and Biologics”). Only the first three are ap-
plicable to the development stages concerning an IND application, and they are summarized in 
Table 2. (Priority Review designation only accelerates the final commercialization approval after 
all clinical data has been produced). Take advantage of these designations if the product could first 
target a medical need meeting the FDA’s criteria. Drugs treating life-threatening or severely de-
bilitating diseases, for example, can be approved quickly via the Fast Track designation or via the 
Accelerated Approval pathway using surrogate endpoints as measures of clinical efficacy, 
allowing for potentially much cheaper and shorter clinical trials (Center for Drug Evaluation and 
Research, “Emergency Investigational New Drug (EIND) Applications for Antiviral Products”). 
Studies have shown that orphan drugs are likely to be approved with what would normally be 
insufficient data for other drugs (Kesselheim et al.) (see the chapter “Orphan Drugs: Understanding 
the FDA Approval Process”). A single IND application may benefit from multiple programs. 
Using FDA Resources 
It is critical to engage early with the FDA as the product nears the development maturity. It is 
worthwhile to request a meeting with the FDA early on to start building a relationship with them 
and to address specific questions. To that end, have a specific plan to make the most out of meeting 
with the FDA. Note that the pre-IND briefing package, consisting of background necessary data, 
is submitted to the FDA at least four weeks prior to the meeting date (Center for Drug Evaluation 
and Research, “Formal Meetings Between the FDA and Sponsors or Applicants of PDUFA Pr”). 
The FDA has three different meeting types: 
 
Type A: A meeting with the purpose of helping a stalled product development program proceed 
(e.g., dispute resolution, special protocol assessment, etc.). It is held within 30 days of request. 
Type B: All milestone meetings like the pre-IND meeting, granted within 60 days of request. 
Type C: A meeting for any other purpose. It is granted within 75 days of request. 
 
The pre-IND meeting provides the best opportunity to determine if the collected nonclinical, clin-
ical, manufacturing, and safety data up to that point are enough to support a Phase 1, Phase 2, or 
Phase 3 (less frequently) study in humans and to discuss the scope and design of the study (Center 
for Drug Evaluation and Research, “Formal Meetings Between the FDA and Sponsors or 
Applicants of PDUFA Pr”). 
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Filing an IND 
Clinical investigations for investigational drugs are filed by a sponsor, who is responsible for the 
conduct of the investigation. The sponsor must obtain a “may proceed” from the FDA before con-
ducting a protocol study. This process starts when the sponsor files an IND with the FDA. The 
sponsor provides the FDA with all the necessary information to evaluate the safety and efficacy of 
the drug and the intended research, and the FDA ensures the safety of the subjects who participate 
in clinical trials. 
 
Table 2. FDA’s Expedited Programs Applicable to Early Clinical Studies.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: (Center for Drug Evaluation and Research, “Expedited Programs for Serious 
Conditions––Drugs and Biologics”; Office of the Commissioner, “Designating an Orphan Drug 
or Biologic”). 
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An IND can be sponsored by a pharmaceutical company, faculty investigator, or research 
institution (in some cases, the NIH also can sponsor these) (4.1.16 Investigational New Drug 
Applications-Investigational Device Exceptions). Sponsors are responsible for selecting qualified 
investigators and ensuring proper monitoring of the investigation, to guarantee it is conducted in 
accordance with the investigational plan and protocols submitted in the IND, per 21 CFR 312.50. 
An investigator is the individual who actually conducts the clinical investigation. In academic 
research settings, an investigator IND by a researcher is usually submitted on behalf of the insti-
tution. When an academic research investigator holds an IND, the academic researcher is the 
sponsor. The academic researcher communicates and reports directly to the FDA. The investigator, 
in this case, will both initiate and conduct the investigation. The regulatory sponsor is also required 
to register the trial on ClinicalTrials.gov.  
 
At the University of Pennsylvania, for example, a sponsor is required to be a member of the school 
of medicine faculty, to not have a significant conflict of interest, and to obtain training. In some 
cases, a University of Pennsylvania faculty member without a medical/dental license can be a 
sponsor if they assign the review of information relevant to the safety of their study product to a 
University of Pennsylvania faculty member who is currently licensed. Different policies may apply 
at other academic centers (“Responsibilities & Qualifications of IND/IDE Sponsors”). 
 
IND applications require the sponsor to provide information on data regarding clinical and/or 
nonclinical data, manufacturing information (such as composition, manufacturer, stability, and 
controls), the clinical protocol, and the investigators.  
 
There are two categories of INDs: commercial and research. These differ mainly in terms of the 
purpose of the research and who is submitting the application. Commercial INDs are generally 
submitted by companies or other entities, including the NIH, with the intent of bringing a new 
compound to market. Research INDs are often submitted by physician researchers.  
 
All new drug applications are reviewed by a committee or a division specializing in the therapeutic 
area. An IND application has ten required sections (see Figure 2), which cover topics such as 
investigative plan, clinical protocol, manufacturing and quality testing information, pharmacology, 
and toxicology. Commercial INDs must be submitted via the Electronic Submissions Gateway 
(see Resources below), but research INDs are not required to be submitted via the Gateway. Do 
consider submitting in eCTD submission format via the Gateway for faster processing (Center for 
Drug Evaluation and Research, “Electronic Common Technical Document (eCTD)”).  
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Figure 2. Contents of an Investigational New Drug (IND) Application. 
 
 
 
Further information on important and complex sections of an IND submission is provided below.  
 
1) Cover Sheet (FDA Form 1571) 
This form can be found on the FDA’s website. It serves to identify the sponsor, investigational 
drug, phase of investigation, and parties responsible for monitoring the conduct of the study. 
 
2) Introductory Statement and General Investigational Plan 
This section describes the general investigational plan, for example, what are the cohorts, how are 
subjects randomized, and dosing information. This section is brief, often two–three pages. It 
mentions the name of the drug, active ingredients, mechanism of action, human experience with 
the drug (if there is any—in which case the section might reference previous INDs), publications, 
and the experience of other countries, if such information is available. 
 
3) Investigator’s Brochure (IB) 
This is a compilation of clinical and preclinical data on the investigational product(s) and the study 
product(s) that is relevant to human subjects’ research. Risk summary and expected adverse events 
(AEs) are listed in the IB. For this reason, a medically qualified professional should contribute to 
and review the IB. The sponsor is responsible for keeping the Investigator’s Brochure up-to-date. 
An IND is a living application; it can be modified and expanded upon throughout the clinical 
investigation process. 
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4) Protocols 
A protocol for each proposed clinical trial is required. Detailed activities of the investigation, num-
ber of subjects, and detailed time frame are included in the protocol. The principal concern for a 
Phase 1 protocol is safety, therefore only elements critical to subject safety should be explained in 
detail.  
 
5) Chemistry, Manufacturing, and Control Information (CMC) 
In a Phase 1 CMC submission, emphasis should be placed on information that will allow evalua-
tion of the safety of the subjects. Insufficient evaluation of product safety can be a basis for a 
clinical hold. A description of the product(s), name and address of the manufacturer, and detailed 
production, testing, labeling, and storage information are required. 
 
6) Pharmacology and Toxicology Information 
Pharmacokinetics and toxicology information from preclinical and clinical data, information to 
support the stability of the drug (and methods used to monitor it), and the quality assurance process 
should be presented in this section. While performing preclinical studies, a sponsor should evaluate 
what experiments are needed to demonstrate the safety and toxicology profile of the product(s). 
For further information on Phase 1 IND protocols, refer to “Guidance for Industry: Content and 
Format of INDs for Phase 1 Studies” (see Resources). 
 
A Form 3674 is also necessary. This is an attestation that the sponsor will register the trial on 
ClinicalTrials.gov or has determined that the law does not require registration (for example, with 
Phase 1 or single-patient expanded access protocols) (Office of the Commissioner, “Form FDA 
3674 - Certifications to Accompany Applications/Submissions”). 
 
Once an IND application is submitted, the sponsor must wait 30 days before starting a clinical 
trial, or until they receive an FDA “may proceed” decision. These 30 days allow the FDA time to 
review the prospective study. The FDA may respond to an IND application with suggestions or 
mandatory change requirements. If the sponsor fails to make the required changes, the FDA places 
a “clinical hold” on an investigation. A clinical hold may also interrupt a clinical trial if problems 
occur during the study. There is no deadline to resolve the issues that caused a clinical hold.  
 
There are different INDs, depending on the goals of the proposed clinical investigation, the specific 
human testing proposed, and the expected risks. There are two other subcategories of INDs that 
are relevant to academic research: treatment IND (or expanded access IND) and exploratory IND 
applications. Treatment IND applications ask to use an experimental drug that proves beneficial 
and promising in clinical studies before the completion of the research, FDA review, and approval. 
This kind of IND is also called an “expanded access” IND or “compassionate use” IND. Expanded 
access is required when it is determined that there is no comparable or satisfactory therapy 
available to diagnose or treat a patient’s condition, and the patient is unable to participate in a 
clinical trial or obtain the investigational drug under another IND. Further information can be 
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found under the “Expanded Access” link included in the Resources (Office of the Commissioner, 
“Expanded Access”).  
 
In addition to commercial and research INDs, there are also exploratory INDs, which are intended 
for a clinical trial that has very limited human exposure and has no therapeutic or diagnostic intent, 
such as screening studies, microdose studies, etc. These exploratory INDs are conducted prior to 
the dose escalation, safety, and tolerance studies that are ordinarily major components of an IND 
(Center for Drug Evaluation and Research, “Exploratory IND Studies”). Almost nine out of ten 
new drugs will then fail the human testing phase (Van Norman). A promising candidate for an 
IND application is often selected using in vitro testing in animal models, and the information on 
any risks anticipated based on the pharmacologic and toxicology data collected is submitted to the 
FDA as part of the IND. These studies are designed to select a safe starting dose for human studies. 
However, collecting preclinical data requires significant investment of resources and time, and, 
even so, animal testing does not always predict performance in humans. Existing regulations allow 
flexibility on the amount of data that needs to be submitted with an IND application. Exploratory 
INDs are first-in-human studies, or single, and low-dose studies conducted on 1–15 healthy 
volunteers (Center for Drug Evaluation and Research, “New Drugs at FDA: CDER’s New 
Molecular Entities and New Therapeutic Biological Products”).  
FDA Assistance to Small Businesses 
The FDA provides additional support for small businesses through the CDER Small Business & 
Industry Assistance (SBIA). The mission of the SBIA is to help small pharmaceutical businesses 
understand the regulation of human drug products, and to assist them in finding the resources they 
need for an efficient IND application process. A “small business” means a business employing 
fewer than 500 full-time employees. SBIA assistance is open to all, including those in academia. 
The SBIA hosts webinars and offers web-based learning tutorials. According to section 736(d) of 
the Federal Food, Drug, and Cosmetic Act, the FDA will waive or reduce one or more user fees if 
the applicant is a small business submitting its first-in-human drug application (Office of the 
Commissioner, “Application User Fees for Combination Products: Guidance”).  
 
The FDA works with the Small Business Administration (SBA) to determine and qualify the 
applicant for a small business waiver. If a small business waiver is granted, the applicant has one 
year to submit their human drug application, as the circumstances supporting the waiver may 
change. An example would be if an applicant merged with a larger company or if a small business 
purchased an NDA from an unaffiliated company, in which case they would have an approved 
human drug product and they would no longer qualify for the waiver. It is possible to ask the FDA 
to extend the one-year limit; in this case the applicant would be reevaluated to confirm that they 
still meet the criteria for a small business waiver. 
Additionally, the federal government’s Small Business Innovation Research (SBIR) and Small 
Business Technology Transfer (STTR) programs are the largest seed-stage funding sources in the 
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world, with more than $2.2 billion distributed each year (Marek) (see the chapter “SBIR/STTR 
Grants: Introduction and Overview”). The NIH Office of Translational Alliances and Coordination 
(OTAC) helps to accelerate the translation of new scientific discoveries and coordinates the SBIR 
and STTR programs. The mission of the SBIR and STTR programs is to support scientific excel-
lence and stimulate technological innovation through the investment of federal funds in small U.S. 
businesses (at least 51% U.S.-owned). Choosing a program should be based on the company’s 
situation and needs. SBIR and STTR grants are attractive to small businesses due to their non-
dilutive nature. It should be noted that VC/HF/PE-owned companies will be eligible for up to 25% 
of NIH, NSF, and DoE funds, and 15% for all other agencies. For both funding opportunities, the 
applicant is always the small business.  
Resources Provided by Academic Centers 
Conducting a clinical research study at an academic center comes with the benefit of regulatory 
support and guidance from the university. For example, at the University of Pennsylvania, the 
Office of Clinical Research (OCR) is designed to support the conduct of clinical research and 
ensure compliance. The OCR provides the university’s sponsors, investigators, and Penn vendors 
with tools, resources, and training, such as IND, IDE, and CTA application templates, assistance 
in preparing for an FDA inspection, and more. The OCR staff may assist with clinical trial data 
management systems as well.  
 
Sponsors and investigators at most academic centers are required to complete training on Human 
Subject Protections and Good Clinical Practice (GCP) every three years, and Health Insurance 
Portability and Accountability Act (HIPAA) training every year. It is also required that conflict-
of-interest training is completed prior to engaging in research activities, and periodically after-
wards (Faculty | Office of Clinical Research | Perelman School of Medicine at the University of 
Pennsylvania). 
 
Academic centers also usually have an Institutional Review Board (IRB), which is an independent 
committee that follows federal regulations and oversees the protection of human subjects involved 
in research studies (see the chapter “Resources at Academic Entrepreneurship Centers”). Studies 
involving human subjects cannot begin their investigations without IRB review and approval. Cen-
tral and private IRBs (fee-for-service) also exist.  
Global Market 
In terms of pharmaceuticals (including both small-molecule and biologics), the U.S. currently 
comprises about 49% of global market sales, with the European Union’s Big 5 (Spain, Germany, 
Italy, France, and the U.K.) and Japan comprising 21.5% and 8.3% of the market, respectively, as 
of 2016 (Mikulic). These and other rapidly growing markets like China provide significant com-
mercialization opportunities. Depending on the innovative product, it may better fit a different 
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country’s market or it may at least be worth expanding its commercialization abroad. Just as it is 
important to consider the protection of intellectual property (IP) outside the U.S., the regulatory 
differences from country to country must not be neglected (see the chapter “Intellectual Property: 
Ownership and Protection in a University Setting”). In general, each country maintains its own 
sovereignty in the requirements and process through which they approve novel drugs or devices. 
Fortunately, the second largest market after the U.S., Europe, is relatively centralized under the 
same agency, the European Medicines Agency (EMA). Other potentially relevant regulatory bod-
ies to consider are the CFDA in China and the PMDA in Japan.  
 
The current private healthcare system in the U.S. allows the free pricing of products by the manu-
facturer, which often means higher prices than those possible in most other countries, where the 
price is regulated by their health authorities. Commercializing in the United States first sets up an 
initial price benchmark that other countries use as an external reference point for setting their own 
prices. Thus, unless the product addresses conditions found much more prominently in different 
countries (e.g., tropical infections or diagnostics in low-income countries), it is usually a good 
development strategy to first seek approval in the U.S. through the FDA and commercialize there 
before pursuing approval in other countries. Submitting an application to one or more of these 
regulatory bodies will carry additional costs to plan for, especially considering that outside the 
U.S. multiple protocols will each need an application. Nonetheless, should local sponsors or fun-
ders be secured in those regions, it could significantly increase market penetration. 
 
When planning to apply to other regulatory bodies besides the FDA, one should design the 
proposed studies with International Conference on Harmonisation (ICH) GCP guidance, to satisfy 
all global regulatory bodies where there is the intention to apply in the future. The FDA, like the 
rest of the world’s major health regulatory bodies, accepts global clinical trial (GCT) results from 
studies done in foreign countries, which often can significantly reduce study costs and develop-
ment time and are therefore worth considering.  
 
Finally, it should be noted that one should not expect the regulatory process outside the U.S. to be 
necessarily cheaper or involving lower approval standards. For example, the EMA can be even 
more stringent than the FDA in how it evaluates a novel product against their standard of care. 
Furthermore, most foreign health authorities require proof of the cost-effectiveness of the novel 
product, in addition to proof of safety and efficacy. Lastly, fast-track approval requirements and 
“rare disease” definitions can vary as well. As always, due diligence is the best advice. 
Costs 
Since the Prescription Drug User Fee Act of 1992, a fee is charged when an IND application is 
submitted (Darrow et al.). This fee is the responsibility of the IND sponsor. The fee rates change 
every year, so it is best to check the applicable fees on the FDA website provided in the Resources. 
Combination products can often be described within a single IND and would then require a single 
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fee. The preferred payment method is online, on pay.gov, through an electronic check (Automated 
Clearing House (ACH) payment). Lawyers’ and consultants’ expenses should also be considered, 
if applicable. The FDA has several fee exemption designations that could be helpful as well. For 
example, if the product is of orphan designation or the sponsor is submitting their first application 
as a small business, the IND submission fee is waived (Center for Drug Evaluation and Research, 
“User Fee Waivers, Reductions, and Refunds for Drug and Biological Prod”). 
Conclusion 
It is vital to understand what is required in each section of an IND. The university has teams 
focusing solely on the regulatory aspects of clinical research, therefore the university provides a 
lot of guidance to produce a successful IND, whether the sponsor outsources IND activities to a 
regulatory department or works on the activities themselves, with the assistance available from the 
university. 
 
It is key to understand and utilize federal grants available for small businesses. These applications 
provide non-dilutive capital, peer review, and validation of technology, and they enable the early 
transfer of technology and the establishment of startup companies. Whether funding is granted or 
not, the applications can also provide feedback to improve the project. 
Resources 
1. The U.S. Food and Drug Administration Website 
a. The U.S. FDA maintains all its resources and guides on its website. One should 
find the most up-to-date information there.  
b. In particular, the academic entrepreneur may find most valuable their sections on: 
i. Educational resources, including presentations by their officials: 
https://www.fda.gov/Training/learningportal/ucm417363.htm#humandrug 
ii. Development & Approval Process (Drugs): 
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/default.htm 
1. Investigational New Drug (IND) Application: 
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDr
ugsareDevelopedandApproved/ApprovalApplications/Investigatio
nalNewDrugINDApplication/default.htm 
2. This is an official resource to request advice regarding the 
evidence support and protocol design for studies specifically 
treating infections: 
https://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDr
ugsareDevelopedandApproved/ApprovalApplications/Investigatio
nalNewDrugINDApplication/Overview/default.htm 
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iii. Information and Resources for Industry (Drugs): 
https://www.fda.gov/Drugs/ResourcesForYou/Industry/default.htm 
iv. Guidances (Drugs): 
https://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/default.htm 
v. Prescription Drug User Fees: 
https://www.fda.gov/forindustry/userfees/prescriptiondruguserfee/default.
htm 
vi. The Electronic Submissions Gateway 
1. This is the FDA’s central electronic regulatory transmission portal, 
where the IND may be submitted: 
https://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway/d
efault.htm 
vii. Orange Book: 
1. Database of all FDA-approved drugs and their related patent and 
exclusivity details: 
https://www.fda.gov/Drugs/InformationOnDrugs/ucm129662. 
htm 
2. The Electronic Code for Federal Regulations (e-CFR) 
a. Rules published in the Federal Register by the departments and agencies of the 
federal government. All definitions and details will be found in Title 21, Chapter 
1 of the CFR. Some particular sections that may be valuable are: 
i. The IND Application regulations found in Part 312: 
https://www.ecfr.gov/cgi-bin/text-
idx?SID=e09c55087458aadb6c203352c7ebd4f7&mc=true&node=pt21.5.
312&rgn=div5 
ii. The Institutional Review Boards provisions can be found in Part 56, while 
the Good Laboratory Practice for Nonclinical Laboratory Studies 
provisions can be found in Part 58: https://www.ecfr.gov/cgi-bin/text-
idx?SID=14178553f774254bb8f07142651bf67c&mc=true&node=pt21.1.
58&rgn=div5 
iii. For any other particular inquiries, this is the current Title 21 outline, and 
below are the relevant subchapters: https://www.ecfr.gov/cgi-bin/text-
idx?gp=&SID=e09c55087458aadb6c203352c7ebd4f7&mc=true&tpl=/ecf
rbrowse/Title21/21chapterI.tpl 
1. Subchapter A: General (Parts 1–99) 
2. Subchapter C: Drugs: General (Parts 200–299) 
3. Subchapter D: Drugs for Human use (Parts 300–399) 
3. ClinicalTrials.gov 
a. The U.S. National Library of Medicine’s searchable database of private and 
public clinical studies conducted around the world. Containing over 200,000 
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trials—past and present—it is a great resource for finding example studies before 
and at the investigational plan development stage: 
https://clinicaltrials.gov/ 
4. FDA Staff Manual Guide  
https://www.fda.gov/about-fda/reports-manuals-forms/staff-manual-guides 
5. Office of Special Medical Programs 
https://www.fda.gov/about-fda/office-medical-products-and-tobacco/office-
special-medical-programs 
6. FDA Regulatory Procedures Manual 
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-
investigations/compliance-manuals/regulatory-procedures-manual 
7. Guidance for Industry: Content and Format of INDs for Phase 1 Studies  
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformati
on/Guidances/UCM074980.pdf 
8. Good Clinical Practice Addendum E6(R2) 
 https://www.fda.gov/downloads/Drugs/Guidances/UCM464506.pdf 
9. Expanded Access 
https://www.fda.gov/NewsEvents/PublicHealthFocus/ExpandedAccessCompassio
nateUse/default.htm#_Requirements_for_All_Expanded_Access_Uses 
10. Exploratory IND Studies: Guidance for Industry, Investigators, and Reviewers  
https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/
guidances/ucm078933.pdf 
11. Penn Manual for Clinical Research 
 https://www.med.upenn.edu/pennmanual/secure/ 
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